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Objectives and Specific Aims (Continued) 








■ x : I* was conjectured that these delayed changes in behavior following nicotine injections could 
-^.conceivably be related to epinephrine output, Sifvette et al in their extensive review (1), found 
' "difficult to ascribe the above reported effects to any pharmacological action of a single injection 

n * co ^ ne three days previously. A more likely conclusion would seem to be that the animals were^^^^ 
; 5^i'effected by some other part of the experimental procedure rather than the nicotine per $e. w .. 

:>V^it is of interest to note that a later study (10) reported an increase in excretion of urinary 
• epinephrine produced by chronic injections of nicotine. The excretion reached a peak after three 
•i.V ^ days of treatment. - 

.'.y\ The intent of the proposed research is to measure rate of acquisition of discrimination behavior 
V.&: , ,ln laboratory animals who are administered nicotine chronically during acquisition training. 
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y p:\L\6- DotaiUof ExperimenlalDesignondProcedure*:(AttachSeparalePagej) The subjects will be white rats, squirrel - 
•^Splr f ! ^^^monkeys and cynomologous monkeys. They will be gradually reduced to 80% of their body weight ‘\Sr?;\' 
i —Wand maintained at this weight by limited feedings throughout the course of the experiment. The ^ >■/ 
j\ apparatus will consist of two operant conditioning chambers fori rats, conditioning chambers for 

l mnni'A\j< nnri twn Fnrinnm.r mnnlf^v chairs. .V 


j ^Ig^squIiTel,monkeys and two Foringer monkey chairs, _ 

’j^^^^i^vTwo experimental procedures will be employed. Procedure A will involve the effects of >■;<'■ 

^^^chro nt c administration of nicotine on the learning of a visual tor auditory discrimination based on 
. ,^^j|fx>sitive reinforcement (fbod reward). Procedure B will Involve tHe effects of chronic adminisfro- 
: : '^^;£tion of nicotine on the learning of an auditory discrimination basedton punIshmenti( w conflIct Jf ). * 

Procedure A. Hungry animals will 1 learn.to press a lever In order to obtain a liquid or solid ‘ t 

^w^'food reward'. Once the animals learn that depressing the lever is associated with the delivery of :vV 

rewards, the experimental' conditions will be as follows; random presentations Of light stimuli , ‘ 

;>f^^in the experimental chambers will serve as a signal that a lever response will be incorrect and will . 

^I^be punished by a 30 second periodof darkness for the animals. If however, a tone stimulus accom- .;.vv 

^^frpanies the presentation of the fight stimulus, o lever response will be correct and the hungry animal '/%/*' 
^wil! be reinforced with-foodl For some animals light alone will' indicate an incorrect response, 

^V^while light and!tone will indicate o correct response. For another group of animals tone alone will . . 
^’.'indicate an Incorrect response, while tone plus light will indicate a correct response. (See Attachment) J * 

' 9. Physical ForiJtie* Available (Where Other then Administering Organization Indicate Geographical Location) * 

v/ v :> The general facilitlesof the Southwest Foundation for Research and Education ore available for. 

: this project. These include adequate office, laboratory and animal room space. 



■r . * 


10. Additional Requirement* 

? V . — 

None 
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11. Biographical fetches of ol) principalcnd professional penonneJ (append) Attached 


12 , t«! of publication* (five moitirocentos pertinent) (append) Attached 
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. 8. Experimental 1 Design and Procedures (Continued) 


’ 4 » , « 


■ -, • ^ . -Vv - 

■••• 

All experimental animals will receive chronic administrations of nicotine during acquisition 
’ training, while control animals will receive saline. • 

Treatment of Data: In Figure 1 are preliminary data for two of four experimental rats ‘ 

•fef^which illustrate nicotine effects on the acquisition of such a^discrimination. On the ordinate is J- 
^^^'shown efficiency or how well the animal. is performing. Th^se points are determined by taking 
/i^.^ the ratio of right responses divided by right and wrong or K+VV = efficiency. If the animal is |f 
"making an equal number of right and wrong responses, he is not discriminating and the point would 
: ;c.fall at 0.50. If the animal's wrong responses exceed the right! responses, the point would fall below f ' 
.•V’:--, 0.50. Points lying above .50 indicate that right responses exceed wrong responses and : that* the £$ 

..-v T animal is acquiring the discrimination. The solid red line in the figure representing data for the 
- nicotine rat shows that this animal acquired the discrimination faster than the saline animal. . 

-1... When the performance of the discrimination began to drop on the 20 to 23 day, the nicotine dose 
was increased from 0.1 to .25 mg/kg and the performance of the animal again'became superior to 
; that of the saline rat. -> jr • ' : -'- : 3^4ssjpP 

' If, in the proposed'experiment, the nicotine animals do acquire the discrimination more 
*• - . — rapidly than the saline controls, it may be of interest to determine what effect the discontinuance , 
of nicotine injections will have on the performance of the discrimination. 

' ' ’ ; ,V Possible Results: 


1. Nicotine treated animals will acquire the discrimination more rapidly than 
saline controls. 

2. Saline controls will acquire the behavior more rapidly than nicotine animals. 

; 3. There will be no significant differences bet * en nicotine and saline animals In 

the rate of acquisition of the discrimination. 

Procedure B: This procedure, developed by this investigator and colleagues in 1957, is 
.currently used extensively in the pharmaceutical industry for the pre-clinical evaluation of the 
minor tranquilizers (anti-anxiety agents). The behavior involves the learning of an auditory dis¬ 
crimination (or visual) based on punishment. The auditory discrimination is conditioned in hungry 
laboratory animals by simultaneously rewarding; with food and punishing with*mild electric shock 
all lever responses made in the presence of a discriminative stimulus (tone or light). Appropriate 
setting of the shock intensity results in suppression of ongoing lever pressing*in the presence of 
the discriminative stimulus. The Intent of this experiment is to investigate the rate of acquisi¬ 
tion of such a discrimination in animals administered nicotine chronically. 

The hungry laboratory animals first learn* to press a lever in*order to obtain food rewards 
which are obtainable on the average of once every two*minutes (2 minute VI). When leven 
pressing rates have stabilized a tone or light stimulus of 3 minute duration is introduced at regular 
intervals during the lever-pressing session. This stimulus serves as a signal for the animal that 
all lever responses will be reinforced with food. The discriminative stimulus signals a change 
from a relatively undesirable schedule of reinforcement (2 minute VI) to a schedule with a higher 
“pay-off” of reinforcements (continuous reinforcement). When the behavior has stabilized, a 
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^^8. Experimental Design and Procedures (Continued) 
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punishment contingency is added so that during the discriminative stlmulus / lever pressing is ' 
rewarded with food but also produces mild shock to the feet of the animal. The hungry animal 
must balance the positive aspects of obtaining food against the negative aspects of accepting 
■electric shocks in order to obtain the food. After a period of time these experimental contin¬ 
gencies result in a suppression of lever-pressing behavior during stimulus periods. Anti-anxiety 
.agents will reinstate lever pressing behavior that has been suppressed by punishment (11,12,13). ' SMfe 
This investigation will test the effects of nicotine on the acquisition of such a discrimina- 
tlon in laboratory animals. Animals will be administered nicotine chronically during acquisition ! *$y 
training and will later be compared with saline controls, ■' ‘ 


'I'yi&'y 






r ^ Possible Results; 

1 • Nicotine animals will acquire the punishment discrimination'more rapidly than 
• ' ' saline controls. 

‘ ' 2. Saline animals wilt acquire the punishment discrimination more rapidly than 
nicotine animals. 

3. There will be no significant difference between saline and ; nicotine animals in 
acquisition of the punishment discrimination. 


• .The data from these experiments will show whether nicotine treated animals will acquire 

a discrimination more rapidly than saline controls. They will also show if the findings are similar 
. for discriminations based on positive reward as well as punishment. They will yield information 
■ _ 7>;with regard to reproducibility of the phenomenon between species. Findings may or may not be 
-1 .^^qualitatively similar for rats, squirrel monkeys, and old world monkeys. 
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R: REDACTED MATERIAL 



y£>rf^ • .i" ■■—^-r4v, 






::? •• s. ».**:£« 

•• •*»•.,. .:■* ;y.* 


^'"’>?.**>*;^ ;i -‘’ 1 ’ * * ’ *■'. .’ ‘ —* 

V$*Sfcf• t'*'-*;• jr :.-■ ~ ..,». • „.. «,. 

r 1 ■'■** *i»v -^ : ° "’ * ■*.* . *■-&* * .*"** *. r t r - 

k. >'?£&«&■Tr&’t A. Salaries (Personnel by names) ' V* '' '■ ^ :* 54 lime • ,; Amou; 

^donot . -v •'•'•':&•■ : ■- ••'•—' ’ ■• ••., 


J*i Professional .; • . .. "* ‘ * : ’ : r \* ; * ’ JV~ 

^ : MnB'G.»er, Mu D. “.•; '.: 

• •■•••.•' •• •■■'• •••■ 

-Vi: ;: *; ;*o ..* ■ -* * 

••••• •.:• . •••■ ■ • 

« ’ Technical .■..••• • •.-, .... 

; i- r . • '*'■> ■*■ ■ 

Research Assistance 
Animal caretaker and Laboratory 
Helper . . .■ . - 

.• ■ ■......;,; . :. . .;• s«fa 

"• ' ‘ ' ; * / ' t . T *” 

V.V^O* *'” r B. Consumable Supplies (list by cafegoriM) ’• ■ _ 

-^4 iV **. Animals - Rats and Monkeys . 

'■•?' '*•>.. 1 • Animal food - wood shavings - 
>.;?"v;t\; : 7^'■- - syringes - vitamins - food relnforcers. 

\'L v& ‘•’:• : i'y?/?*••■ ;'*■ V 2. Recorder paper/ ink/ pens, electrical supplies and 
* replacement parts ^ 

C. Other Expenses (itemize) - _ 


25% •• 

-_•- (Salaries include fringe benefits) 


100 %-. 

Sofa-Total 


t* :*?*>•. 




• ■.... Vv»*-^ 


Travel - visit to scientific meetings 
Publication costs - illustrations, slides, etc. 




; .s /■, •. - 

* \ “ 

'*?.[ ■ ■ D. Permanent Equipment (itemize) 


~j ^'' Operant conditioning chambers for squirrel monkeys (we have) 

' Behavioral: Control equipment and recorders (see attachment) 


E. Overhead (15% of A*HB4iQ. 


2500.00- ?SB? 

•. »5»»*A5**V 

500.0° 

3000.00 


500.00 

500.00 


1000.00 -:.'.ri' 

. s*rft^ v ,r^ 


. 4500.00 
1500.00 
00.00 
8000.00 
14000.00 
2014.00 

S29.442.00 


Estimated Future Requirements: 

Salaries Consumable Suppl. Other Expenses Permanerrt-Equip. Overhead 


$2000.00 $1200.00 $1500.00 $2438.00 


$2300.00 $1000.00 $1000.00 $2535J 


It is understood that ihe applicant and institutional officers 
fn applying for a grant have read and found acceptable 
the Council's "Statement of Policy Containing Conditions 
and Term* Under Which Project Grants Arc Made." 


Sign a lurei^^^ 


$2535.00 


$20,189.00 



MM'filD CSJM/° 


I mines* Officer of Ik* Insiiiirfxxt 

EDWARD f. FE1TH 
TREASURER 


&S~i\ — 

c«>y. / v/ o 

Telephone 
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Description 


Behavioral Control Equipment and; Recorders 

Unit Price 


Wiwssrr 


Total Price 


Cumulative Recorders 

$ 450.00 

$ 1350.00 

4027 JM Reg Power Supply 

203.50 

610.50 

4005 J Timer 

156.25 • 

468.75 

4005 JM Timer ... . 

. 193.75 

581.25 

4013 J Pulse Generator . 

51.25 

307.50 

4069 J Dual Pulse Generators 

60.00 

180.00 

4001 J and Gate 

43.75 

262.50 

4035 J Dual and Gate 

43.75 

262.50 

4043 J Dual Exc • OR Gate 

44.45 

• 44.45 

4011 J Diode Panels 

30.00 

180.00 

4024 J Flip Flop R/S Binary 

56.25 

337.50 

4072 J Basic Timer 

101.25 

405.00 

4020 J Probability Generator 

124.85 

374.55 

4023 J Delay Generator - 

58.75 

235.00 

4018 J Cradle Relay 

31.00 

186.00 

4066 J Binary Relay (Alt:.) 

65.00 

390.00 

4068 J Session Timers 

64.50 

387.00 

4028 J Pre Deter Counters 

248.00 

744.00 

4010 J Reed Logic Relays 

25.00 

275.00 

4025 J Noise Generator 

139.50 

418.50 

GRAND TOTAL 


$ 8000.00 
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